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Abstract
An underprepared nurse is the most dangerous threat to patient survival in the intense and
frightening environment of a code blue situation. With basic life support certification required on
merely a biannual basis, it cannot be expected that nurses maintain the skills and knowledge
without routine application. This quality improvement project proposed the following PICOT
question: for medical-surgical nurses, how does in-situ mock code blue training between BLS
recertification periods affect nurse readiness and confidence in a code blue situation? Mock code
simulations were conducted over a three-week period with an emphasis on hands-on practice as
well as teamwork and communication. The project utilized pre- and post-intervention surveys to
document changes in self-reported nurse confidence in the various skills performed during a
code blue. Results showed significant improvement in self-reported nurse confidence after the
mock code simulation. Insufficient survey responses and time constraints were identified as
limitations to the project. Future recommendations include greater attention to defibrillation and
inclusion of a debriefing period for self and team reflection. Further simulations should be
maintained on a quarterly basis to ensure patient safety and nurse readiness in a code blue.
Keywords: mock code, code blue readiness, in-situ simulation, nurse confidence
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Code Blue: Do You Know What To Do?
In 2020, a not-for-profit hospital in the East Bay Area experienced 21 true code blue
events amongst the four medical-surgical units. While 21 events may seem insignificant for an
entire year, to the nurses, doctors, and most importantly the patients those events were the most
terrifying experiences of their lives. The definition of a code blue is “any patient with an
unexpected cardiac or respiratory arrest requiring resuscitation and activation of a hospital alert”
(Eroglu et al., 2014). This means that a patient’s heart or lungs stop working suddenly, requiring
hospital staff to act within minutes to bring them back to life. The skills and training required to
be able to perform lifesaving procedures such as cardiopulmonary resuscitation (CPR) and
external defibrillation are taught based on the American Heart Association’s guidelines for Basic
Life support (BLS).
Nurses and other healthcare professionals are required to renew this certification every
two years in order to work at a hospital in the United States. However, recent research has shown
that this biannual training is not sufficient to maintain competence of the necessary skills to
revive a patient in cardiac or respiratory arrest. Looking back, those 21 code blue events could
prove extremely dangerous to patients and their survival if nurses are not adequately prepared to
intervene if their patient experiences cardiac or respiratory arrest. This project therefore poses the
following PICOT question: For medical-surgical nurses, how does in-situ mock code blue
training between BLS recertification periods affect nurse readiness and confidence in a code blue
situation?
Problem Description
The American Heart Association requires that nurses renew Basic Life Support
certification every two years. However, evidence has shown that response times and CPR skill
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competency significantly decrease as early as three months after training is completed
(Huseman, 2012.) While this need for more routine training was the driving force behind this
project, several contributing factors were identified in a fishbone diagram (see Appendix A). In
discussing the problem with administrators and nurse educators, three main themes emerged as
crucial factors in increasing code readiness. One of the main priorities of the hospital
administrators was to provide hands-on training for staff to interact with the Zoll Defibrillator.
Another key point was to ensure team-based simulation to emphasize the importance of
collaboration and communication. Lastly, it was vital to create a simple yet comprehensive guide
of what actions to take in a code blue prior to the code team’s arrival (see Appendix B). The
combination of these interventions provides nurses with the resources they need to be prepared
for a code blue situation.
Literature Review
A comprehensive literature review was conducted in order to synthesize evidence that
addresses the question: do in-situ mock code simulations increase medical-surgical nurse
confidence and readiness for code blue situations? A search of the CINAHL database was
conducted using the following search terms: mock code, code blue, nurse readiness, nurse
confidence, medical-surgical nurse, cardiopulmonary resuscitation, in-situ, and simulation.
Research limitations were set to include only peer-review articles published after 2010. Eight
studies resulted from the search and were evaluated using the Johns Hopkins Nursing EvidenceBased Practice Research Evidence Appraisal Tool.
A mixed methodology evaluation of nurses’ perceptions of simulation-based training
reaffirms the Institute of Medicine’s recommendation to include simulation-based training
whenever possible (Institute of Medicine, 2000; Wehbe-Janek et al., 2012). The nurses who
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participated in the study were asked to indicate what they perceive to be the most valuable
experience of the simulated mock code training. Several themes emerged, most notably: the
opportunity for hands-on practice, increased awareness and preparedness, role clarity, and
teamwork. This data forms the base of support for the method of simulation-based training
utilized in this project.
An educational pilot study nicknamed “Walk the Block,” provided distinct and easy-toremember actions for basic life support (BLS) trained nurses to initiate in the 3-5 minutes prior
to the arrival of the code team (Greer et al., 2021). The results of this study showed substantially
increased self-confidence in nurses’ abilities to intervene prior to the arrival of the code team
(Greer et al., 2021). Additional findings showed that BLS-trained nurses reported greater
confidence in working with the code team as well (Greer et al., 2021). The main teaching points
of the “Walk the Block” study form the foundation of the lesson plan for this project.
The success of this quality improvement project is predicated on increased self-reported
nurse confidence and satisfaction after mock code drills. In a study conducted by Morton et al.
(2019), statistically significant improvements in mean self-confidence [32.2 to 38.7 (high of 40)]
and satisfaction scores [21 to 24.7 (high of 25)] were reported following high-fidelity simulation
mock codes. Another study, which implemented monthly in-situ mock codes on medical-surgical
units, surveyed and evaluated more than 250 nurses and resulted in substantial improvements in
performance and confidence (Delac et al., 2013). The participants of this study expressed greater
confidence in recognizing a declining patient status, which could lead to faster response times if
a code blue is called earlier (Delac et al., 2013). The results of the pre-/post-surveys showed a
20.4% increase in confidence communicating handoff to the code team (Delac et al., 2013).
In a 2016 quality improvement initiative, Herbers and Heaser implemented in-situ mock
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code simulations over a period of two years to improve nurses’ confidence in performing
resuscitation measures. This study resulted in improvements of time elapsed before initial
compressions by 52% and time to first defibrillation by 37% (Herbers & Heaser, 2016). The
resulting response times at the end of the study were significantly shorter than the American
Heart Association (AHA) guidelines for 2010 (American Heart Association, 2010). A similar
quasi-experimental study by Kelley Huseman recorded response times before and after the
introduction of unannounced code blue drills over a three-month period (2012). This study
yielded similar results of improved response times for initiation of chest compressions (0.867 to
0.214 minutes) and time to first defibrillation (3.286 to 1 minute) (Huseman, 2012).
Huseman (2012) also found that the improved response times were not consistently
maintained three months after completion of the code blue drills. This indicates a need for
periodic code blue drills to maintain skill retention. A systematic review of literature regarding
nurses and cardiopulmonary resuscitation training recommends that resuscitation training should
be repeated every 3-6 months to prevention skills and knowledge deterioration (Hamilton, 2005).
Additionally, a study comparing mock code results on medical-surgical units with different unit
and nurse responder variables found that certain variables (less experienced nurses, relatively
long patient length of stay, and night shift nurses) were associated with lower self-reported
confidence levels and lower mock code performance scores (Reece et al., 2016). This further
supports the need for periodic code blue drills and encourages modifications to the training
program to adjust for these disparities.
Rationale
The theoretical framework which guided this quality improvement project is Kurt
Lewin’s change theory. Lewin’s theory (1951) is a model of creating individual, group, or
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organizational change through three steps: unfreezing, change, and refreezing. The reason for
using this theoretical framework is that it focuses on the psychological component of change to
ensure that those involved restructure their thoughts and attitudes towards the behavior (Harris et
al., 2018). As discussed, the issue of low code confidence among medical-surgical nurses is due
to many factors including low exposure and lack of standardized training. This low exposure has
created a misconception that codes are infrequent in medical-surgical settings, and therefore code
training is not prioritized. Over the past year, code blue emergencies have increased in the
medical-surgical setting, which revealed a lack of preparedness and proper action among
medical-surgical nurses when a code blue emergency occurs.
During the unfreezing stage, it is crucial to identify factors that motivate individuals
toward change while also preventing loss of self-esteem (Harris et al., 2018). During the preintervention survey implementation, the code simulation was described as an opportunity to
practice and grow, rather than a remediation training to encourage nurse engagement and
maintain self-esteem. The change stage involves the mock code simulation training which was
offered as a judgement free and open space to learn and ask questions. During this stage,
individuals are offered options coupled with organizational culture change to support the
implementation (Harris et al., 2018). Lastly, the refreezing stage involves incorporating the new
behavior into the existing structure to return to social equilibrium (Harris et al., 2018). The
recommendation following the conclusion of this project is to maintain quarterly mock code
simulation in medical-surgical units to ensure that nurses maintain their code blue readiness.
Project Aim
The specific aim of this project was to increase self-reported nurse readiness and
confidence in code blue situations through the implementation of in-situ mock code simulation.
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The project took place over a fourteen-week period and changes in nurse’s self-reported code
readiness were monitored with pre- and post-intervention surveys.
Methods
Context
The 5 P’s microsystem assessment tool was utilized to assess one of the four medicalsurgical units which were studied in this quality improvement project. The B6 inpatient unit at
this hospital is a 30-bed unit with eight private and 22 semi-private beds. While the unit is
primarily specialized in oncology and pulmonary illness, they also care for patients with various
acute and chronic illnesses such as infection, diabetes, and hypertension. The patient population
includes all genders and ages over 18.
This medical-surgical unit, as well as the others included in this project, has a nursepatient ratio of 1:4. Registered nurses, doctors, and certified nursing assistants make up a
majority of the staff on the unit with support from the interdisciplinary teams. The unit support
departments include physical therapy, occupational therapy, speech therapy, phlebotomy, lift
team, dietary spiritual services, social work, and case management.
The most common processes utilized on this unit include medication and chemotherapy
administration, intravenous fluid replacement, telemetry monitoring, and blood glucose
monitoring. Additional, less frequent processes include sepsis protocol, wound care, chest tube
monitoring, and bedside thoracentesis.
The process that is relevant to the implementation of this project is the protocol for code
blue activation. An important component of this process is to understand the difference between
a code blue and a rapid response situation. A code blue should only be activated in the case of a
cardiac arrest, respiratory arrest, or unresponsive patient. When a code blue is activated, it alerts
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the code blue team to get to the location of the emergency as soon as possible. Members of the
code team include the first responder, doctor and critical care nurse team leaders, charge nurse,
respiratory therapist, lift team, scribe, and secondary nurse. All of these people are certified in
Advanced Cardiac Life Support (ACLS), while the members of the medical-surgical unit
microsystem are BLS certified. Due to a lack of advanced training, the interventions that can be
completed by the BLS-certified nurse prior to the code team arriving are limited but can make all
the difference when it comes to patient survival. Immediate recognition and action are crucial to
survival in code blue situations, which is why it is important to understand the steps that the
medical-surgical nurse should take prior to the code team arriving.
The B5 medical-surgical unit monitors several nursing sensitive quality indicators
including patient falls, hospital acquired pressure injuries, and hospital acquired infections. Code
blue situations have particularly strong impact on morbidity rates, length of stay, and ICU
transfer rates. The hospital also monitors the frequency and outcomes of code blue events with a
robust analysis of each event to identify areas for improvement (see Appendix C). Code blue
prevention initiatives have also been implemented including the introduction of electronic
Cardiac Arrest Risk Triage (eCART) in July of 2018. This tool is integrated into the electronic
documentation system and uses laboratory values and vital signs to develop an early warning
system for potential patient deterioration (Kang et al., 2016). The combination of prevention
initiatives and outcome monitoring has been effective in identifying needs for process or
equipment improvement. However, there has not been a thorough analysis of the effectiveness of
nursing interventions prior to the code team arriving, which forms the basis of this project.
Cost-Benefit Analysis
The initial implementation of this project had no associated costs, but the associated
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savings and impact on patient outcomes is considerable. This project was planned and
implemented by University of San Francisco student nurses, and therefore had no personnel
costs. The equipment used during the training sessions included CPR mannequins, Zoll
defibrillator, Zoll One-step pads, and bag-valve-mask ventilation equipment. All equipment was
previously utilized for other training programs, and therefore no supplies needed to be
purchased. The training sessions were provided during regularly scheduled nursing shifts and led
by nursing students; therefore, additional staff compensation was not a necessary cost. While the
initial project was implemented at no cost to the hospital, the recommendation is to continue the
mock code simulations on a quarterly basis. This would require a nurse educator to implement
the training as well as updated equipment due to expected wear-and-tear. With no current
associated costs, and clear benefits to patient outcomes, it is clear that this project is feasible and
the mock code simulations should be implemented on a quarterly basis.
Intervention
This quality improvement project was implemented over a period of fourteen weeks,
which was tracked in a Gantt chart to monitor progress (see Appendix D). An initial survey was
conducted among the nurses and nursing assistants throughout the four medical-surgical units to
assess confidence and readiness for a code blue (see Appendix E). This survey utilized a Likert
scale as well as short answer questions to collect quantitative and qualitative data on the
effectiveness of mock code simulations. Following the initial survey period, several educational
objectives were identified including an emphasis on high-quality CPR, hands-on practice with
the Zoll defibrillator, and the importance of communication. A lesson plan was developed to
guide the mock code simulations and ensure that all educational objectives were met (see
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Appendix F). This lesson plan allowed for standardized training sessions and ensured that
information provided aligned with AHA and hospital guidelines for code blue interventions.
The implementation of the mock code simulations took place over the course of three
weeks in which three nursing students would provide brief training opportunities on each of the
four units. Training sessions were scheduled for day, evening, and night shift and avoided
occupied working hours such as medication administration times, shift change, and mealtimes.
Nurses and nursing assistants participated in the simulations in groups of 3-5 per session. The
simulations were hands-on and interactive, requiring the nurses to act quickly and communicate
their actions with the team. This placed an emphasis on communication and teamwork as central
to a successful code blue response. Nurses were able to participate in the training as many times
as they preferred. After the three-week implementation period, the same survey was presented to
the nurses who participated in the simulation (see Appendix E). This would identify data changes
related to the training and eliminate extraneous survey responses.
Measures
The success of the project could be evaluated in two ways, primarily through selfreported confidence levels obtained through the pre- and post-survey. A more indirect measure
of success is patient survival rates and code blue data analysis as listed in Appendix C. Due to
the time constraints and a lack of code blue events during the project duration, patient code blue
data were not achievable.
This project applied the Plan-Do-Study-Act (PDSA) cycle to monitor performance and to
guide discussion of changes to be made prior to the next implementation cycle (see Appendix G).
The “Plan” step involved the assessment of current nurse code blue confidence as well as the
identification of skills which needed improvement. The “Do” step involved the implementation
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of the mock code simulations on the medical-surgical units. The “Study” step referred to
monitoring nurse participation, identifying strengths and weaknesses of the lesson plan, and
reassessing nurse code blue confidence. The “Act” step was dependent on the success of the
training to identify effective strategies, make adjustments as needed, and integrate the training
program into other units.
Ethical Considerations
The American Nurses Association Code of Ethics emphasizes that ethical nursing
practice requires a commitment to advancing the profession through research and scholarly
inquiry (Code of Ethics PDF, 2021). The purpose of this quality improvement project is to
maintain practice standards through education and simulation, thus ensuring nurse competency
for code blue situations. This project has been approved as a quality improvement project by the
faculty using quality improvement review guidelines and does not require IRB approval.
Results
The mock code simulations were conducted at various times throughout a three-week
period. During this time, 111 nurses and 14 certified nursing assistants participated in the
simulations. Results to the post-intervention survey were limited, however the data gathered
shows a significant improvement in nurse confidence and readiness for a code blue situation. Of
the 10 survey questions posed, seven showed significant increases in positive responses (agree or
strongly agree) from pre-intervention to post-intervention results. The first survey question was
designed to provide insight into the nurses’ general confidence level for code blue situations, the
results of which can be seen in Figure 1 below. Of the 163 responses to the pre-intervention
survey, 60.7% of nurses indicated a positive response. Post-intervention results demonstrated
81.8% positive responses, with no negative responses (disagree or strongly disagree) reported.
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Figure 1.
Survey Question 1: “I feel confident in and prepared for a code blue situation.”

The collective results of the post-intervention survey revealed that 97% of nurses
expressed confidence in calling and recognizing a code blue, 94% were confident in performing
high-quality CPR, and 90.9% were confident in administering oxygen via a bag-valve-mask.
72.7% of nurses reported confidence in monitoring vital signs and heart rhythms and 78.8% felt
confidence in operating the Zoll defibrillator during a code blue situation.
Overall, qualitative feedback was positive from the nurses who participated in the
training. 28 survey participants indicated that they would like to participate in mock code
simulation on a more regular basis. The results of this project are limited due to lack of postintervention survey responses, however the data collected thus far indicates that the project was
successful in increasing nurse confidence and readiness for a code blue situation.
Discussion
At the culmination of this project, the mock code simulations were well received by the
hospital administration and nursing staff. Nurses who participated in the training were eager and
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appreciative of the opportunity to practice code blue protocols and skills. One highlight of the
training was the opportunity to interact with the Zoll defibrillator, as many nurses stated they had
never had hands-on practice before. During the training, special attention was placed on the
importance of teamwork and communication during a code blue situation.
Several areas of improvement were identified for future implementation of the mock code
simulation. Nurses who completed the training and post-intervention survey requested further
training for how to document during a code blue and how to analyze heart rhythms. However,
hospital protocol indicates that these are not skills performed by BLS-certified medical-surgical
nurses, and therefore were omitted from the training. Less than 80% of nurses reported
confidence in operating the Zoll defibrillator in the post-intervention survey. It is recommended
that future implementation prioritizes defibrillation as a key competency to master.
One of the limitations of this project was low participation in the post-intervention
survey. This presented a challenge in determining the success of the project as the smaller
sample size may affect the accuracy of the results. Further, training participation was limited due
to time constraints and lack of availability of nursing staff. For this reason, future
implementation should provide for scheduled training times so that all nursing staff could
participate in the full simulation. It is recommended that a post-simulation debriefing session be
incorporated to allow for self and team reflection on performance. Preliminary results indicate
that the mock code simulation is effective in improving nurse confidence and readiness for a
code blue. Therefore, it is recommended that the mock code simulation be conducted on a
quarterly basis to maintain nurse competence in the skills and information presented.
Conclusion
Code blue situations, while rare, are the most frightening situations that a healthcare
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professional can encounter. With basic life support certification required on a biannual basis, it is
necessary for hospitals to provide code blue training more frequently to maintain nurse
preparedness. Evidence suggests that in-situ mock code simulation is evidence-based practice to
provide the most realistic and effective code blue training. This quality improvement project
aimed to determine if mock code simulation would increase nurse confidence and readiness for a
code blue situation. The results of this project showed significant improvement in overall nurse
confidence, and recommendations were made to maintain the training on a quarterly basis. With
no associated and considerable potential positive impact on patient outcomes and nurse
confidence, it is clear that this quality improvement project was successful in achieving the
project aim.
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Appendix E
Code Blue Readiness Survey
1. Unit/Department:
2. Choose your answer based of the scale below:
STRONGLY
DISAGREE

DISAGREE

NEUTRAL

AGREE

STRONGLY
AGREE

I feel confident in and prepared
for a code blue.

☐

☐

☐

☐

☐

I feel confident recognizing and
calling in a code blue.

☐

☐

☐

☐

☐

I feel confident providing and
assessing high quality chest
compressions during a code
blue.

☐

☐

☐

☐

☐

I feel confident administering
ventilations with a bag-valvemask attached to O2.

☐

☐

☐

☐

☐

I feel confident bringing the
crash cart and applying the
backboard under a patient during
a code blue.

☐

☐

☐

☐

☐

I feel confident monitoring vital
signs and heart rhythms during a
code blue.

☐

☐

☐

☐

☐

I feel confident operating the
Zoll defibrillator during a code
blue.

☐

☐

☐

☐

☐

I feel confident in providing
SBAR handoff to the code team.

☐

☐

☐

☐

☐

I feel confident scribing during a
code blue until additional
support arrives.

☐

☐

☐

☐

☐

Participating in simulated crisis
scenarios and team debriefing is
beneficial to maintaining my
code blue readiness.

☐

☐

☐

☐

☐

3. My code blue readiness could be further improved in the following ways:

CODE BLUE: DO YOU KNOW WHAT TO DO?

24

Appendix F
Mock Code Lesson Plan
Lesson Objectives:

At the end of this Mock Code the BLS Staff will be able to demonstrate the following:
BLS Staff Competencies:
1. Establish unresponsiveness (absence of pulse or respirations)
2. Code Called (know code status)
3. Chest Compressions started
4. RT/RN begins bag valve mask ventilation with O2 on 15L if available
5. Crash Cart Obtained
6. Place backboard under patient, continue CPR
7. Zoll One-Step Multifunction Pads Placed on Patient
8. Zoll Defibrillator function turned on to AED mode while continuing CPR
9. Steps for AED or Defibrillator functions utilized
10. Shock if advised after clearing all staff
11. Place BP cuff on Patient begin cycling every 1 minute
12. Bedside RN stays in room, gives admit diagnosis, history, and events lead up to code

Opening Introduction:
USF Nursing Students will
● We are nursing students from USF here to help improve nurse code blue readiness and
introduce themselves and the
confidence
nature of the Mock Code
● We will be running “mini mock codes” for you to practice and be familiar with the
scenario.
●
●

USF Nursing Students will
introduce the following:
1) Role of each nurse
2) Equipment necessary

equipment on your unit that is used for a crash cart
We reviewed the survey responses and wanted to tailor the training to what you wanted
to learn about
We are not here to judge or grade you on your competency skills, we are just here to
help you feel more prepared if a code blue occurs

Nurse 1 (Primary CPR):
“As a primary nurse, you are likely to be the one who finds the patient unresponsive”
● Establish unresponsiveness by checking pulse
● Lower the bed, CPR release
● Make sure nurse calls for help then start compressions ASAP
● Help place backboard when crash cart arrives
● Ensure compressions are 2-2.5in deep
● 30 compressions:2 breaths ratio going at 100-120 compressions/min
● Ask to switch out after 2 mins if tired
● SBAR readiness and staying with the patient for entirety
Nurse 2 (Defibrillator):
● Bring crash cart to room
● Place One-Step pads and backboard correctly and adjusting CPR sensor as needed (i.e.
if larger breast tissue or obese)
● Turn on to defib, Analyze, Shock (as needed), vocalize “All Clear”
● Monitor compressions on Zoll (rate & depth); be ready to switch out doing
compressions as needed
● Listen to commands on Zoll
Nurse 3 (BVM):
● Decompress the BVM
● Attach tubing to O2 valve on wall (Christmas Tree looking attachment)
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●
●
●
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Turn up O2 valve to max ~15L
Place face mask over patient airway using c-clamp grip to ensure a good seal
Administer two breaths per 30 compressions
Ensure O2 is clear of bed when/if shock is delivered.
Remove BVM from patient and bed during “All Clear” instruction from the
defibrillation

Manager (Intro/Patient Handoff/SBAR):
● Outline of mock code simulation (brief introduction to equipment, mock code scenario,
debrief and Q&A)
● Switching out: best to switch roles during rhythm analysis
● Switch between CPR & defibrillator
● Patient Handoff
○ Patients admit diagnosis and health history
○ Time of last shock? (check CPR countdown on Zoll)
○ What has been done so far?
○ How did you find the patient/what events led up to code?
○ Rhythm prior to code? (if on telemetry)
○ Labs: Potassium, Magnesium, Glucose
○ Meds?

Presentation of Mock Code
Scenario

Patient Scenario/Report: D.B. is a 50-year-old male that was admitted for chest pain. He has a
history of DM2, high cholesterol, and HTN. During your medication pass, you walk into D. B’s
room AND START SCENARIO
SBAR person: “You walk in and you see your patient what do you do” “Patient does not
respond” “No pulse”

2.

Each Nurse will be paired with a USF Student who will observe and provide feedback
during and after the code scenario.
There will be a post-assessment at the end of the scenario.

Equipment Necessary

●
●
●
●
●
●
●
●
●

Crash Cart
BVM and tubbing
CPR mannequin
Zoll Defibrillator
Heart Rhythm device
Defibrillator pads
Back board
Chest compression sensor
Gloves/PPE

Extension or Further
Exploration

1.
2.
3.
4.

Review EPIC Code Narrator
Preparation of suction equipment
Application of PPE due to Sars-Cov-2 Virus
Zoll defibrillator professional development videos

Checks for Understanding

1.
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Appendix G
PDSA Cycle
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